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COUPLED “*%t-'*®0s AND '*'Re*’0s ISOTOPIC SYSTEMS: DETECTION OF POSSIBLE CORE-
MANTLE INTERACTION AND ESTIMATION OF SULFUR IN THE OUTER CORE. J.W.Morgan,
R.J.Walker, M.I. Smoliar, Department of Geology, University of Maryland, College Park MD 20742; E. S. Beary,
NIST, Gaithersburg MD 20899 and P.A. Baedecker, USGS Reston VA 22092.

We have developed a simple technique for the Os by alkaline fusion, and 6 of these were replicated by
simultaneous application of tH&’Re*’0s and™*%Pt- Carius tube digestion. Osmium replicates agree well,
18805 isotope systems to geochemical problems. Thegenerally within theerror of the isotopic determination.
coupled systems are attractive to both basic researchPt replicates are more variable ifes low Ptores, but
and economic geology since they link three highly si- correlate with variation ot*®0s*%0s where these are
derophile elements, two of which are platinum group significant. A **%0s/*®0s versus'*Pt**®0s isochron
elements (PGE). For this initial work we have studied has a slope of (3.87#0.043) x 10* (Fig. 1). The
the'*%Pt1%%0s systematics of two groups of samples for Noril'sk ores are derived from, and presumably con-
which we already have extensit¥Re®Os data; the  temporaneous with, the voluminous SFB, which have
IIAB iron meteorites, and a suite of Noril'sk ores that peen precisely dated at 251+ 0.3 Ma [5]. The
are related to the plume-derived Siberian flood basaltsNoril'sk isochron, therefore, implies 8Pt decay con-
(SFB)[1,2]. stant,\p;, of (1.542+ 0.023)x 10*'a* and a half life of

Exploitation of the'*Pt-*Os system has been 450+ 7 Ga. This half life is considerably shorter than
deterred by two factors; the long half life BfPt as  the mearu-counting value, but is within theo2error
determined by thick source counting[3]; and the of 2 of the 4 compiled resulf8].
extremely low abundance dfD.0124% for thep- We verified the new half life value by analyzing a
process isotopé®Pt [4]. Multicollector NTIMS now  suite of 11 IIAB iron meteorites with a measured Re-
enables the detection 8fOs/*®Os enrichment even in  Og isochron age of 45378 Ma[1] (Fig. 2). For the
materials with modest’Pt/*Os. 14 data (including replicates for Filomena and Navajo),
Experimental Methods Using Pt as spike, the Pt  the Pt-Os isochron age of 4580L00 Ma suggests that

chemistry was grafted on to existing separations for Rethe new!*Pt half life is accurate within the stated er-
and Os. The procedure for alkaline fusion or Carius yqrs.

Osmium is distilled from25N H,SO, , and Re and Pt plume possibly originating at the core-mantle boundary
are recovered by anion exchange. Re is eligd4 N (CMB). Like many rocks of presumed plume origin,
HNO; and the column washed with8 N HNOs. Plati- SFB and the associated Noril'sk ores have radiogenic

num (and Pd)may be quantitativelgluted with a few  879g%%0g which in the ores average +7% relative to
mL of 0.1 M thiourea-0.1M HCI. Thiourea is de- Contemporary upper manﬂ@]_ Repeated measure-
stroyed bycautious addition of conc. HN@in a cov-  ments were made in the dynamic mode of unspiked
ered beaker. The resulting MWO; can be removed by samples of two Os-rich materials with I04Pt*%%0s
digestion withaqua regia The solution contains a little  (Fig 3). Noril'sk bore hole sample KZ 1713- 931.1 has
H,SO, from oxidation of the thiourea. Immediately 550 ppb Os and®PtA*®0s = 0.00137, a slightly sub-

before ICP-MS analysis, a solution %% HNGO; is chondritic value compared to the ratio we measured in
prepared containingllOng/mL* of the most abundant eight E chondrites (averad€Pt/**®0s = 0.00166). As
Pt isotope*Pt/**Pt is measured using\éG PQ2ICP  an upper mantle surrogate, an osmiridium was chosen

source mass spectrometer with a concentric nebulizerwhose'®'0s/*%0s = 0.12427, a value very similar to
and a spray chamber water-cooled fo@ The 2 that of modern abyssal peridotites wh&t©s/*%0s =
internal reproducibility is generally 0.3 to 0.5%. Repli- 0.1246. **0s/*®0s averages 0.11984% 4 and
cate dissolutions of the IIAB iron meteorite Filomena (.119834+ 2 in Noril'sk ore and osmiridium, respec-
gave 25.3 , 25.1 and 25.2 ppm respectively, suggestingjvely, corresponding to an enrichment of 0.125

a 20 external reproducibility ofD.8%. Blanks aver-  0.037 per mil in the SBF relative to the upper mantle.
aged 1.1 ng and the correctinas negligible for most During the early stages of crystallization of aster-
samples. Osmium isotopic measurements were madeidal metallic cores as represented by magmatic iron
with a Sector54multicollector solid source mass spec- meteorite groups, Re/Os and Pt/Os is consistently en-
trometer using Pt filaments. For most purposes, ratiosriched relative to chondritic in the melt. The Earth’s
were measured in the static mode. For highest preci-core is 5.5% crystallized, and *Re/*Os and
sion, the dynamic mode was used. 199t/8805s in the liquid outer conmay consequently be
Results and DiscussionA suite of 11 Ni-PGE ores significantly enriched over the initial chondritic value.
from Noril'sk-Talnakh, Siberia was analysed for Pt and Geophysical evidence suggests that tHeldyer near
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the CMB may be infiltrated by outer core liquid.
Walker et al. [6] showed that suprachondritic

1870s/¥%0s and'®0s/*%0s in plume sources could be
explained by siderophile contamination of the plume 012120
source from the outer core and predicted that 0.12080
1860s/%%0s should be enriched Hy 0.1 per mil. The 8
newdata confirm this prediction and enable the analy- "g 0.12040
sis to go a step further. g 0.12000
In IIA iron meteorites, the slopes of log Re and log '
Ptvs.log Os enable us to relatg. andkg, in terms of 0.11960 ‘ ‘ ‘ ]
one variable, the Os partition coefficiekgs If the 000005 010 015 020
relative partitioning behavior of the 3 elements is *pri¥os

similar in asteroidal and terrestrial coré&Pt**0s
and **'Ref®®0s in the Earth’s outer core are defined
solely bykos For the simplest model where the inner
core formed early, enrichments 8#%0s/®%0s = 0.125
+0.037 pemil and**’0s**0s = 7.1+ 0.9 percent in
the SBF plume both correspondkg =17.5+ 2.5 (Fig

4). For a corewith 0.6% P, experimental partitioning
data[7] suggests that the outer conaycontain 14.5t

2.2 % S. This S value is at the upper end of most esti-
mates butmay be possible for an overall terrestrial
composition similar to enstatite chondrites. We recog-
nize, however, that at core pressures solid Fe is likely
to bee (hcp) Fe rather thay (fcc) Fe. This phase
change may enhandefor such hcp metals as Re and
Os, but perhaps not for fcc Pt unless there is a corre-
sponding high pressure form.

Figure 2 . *Pt*¥0sversus®0s/*0s for group IIAB iron meteor-
ites. Best fit isochron defines an age of 4.5+1 Ga usingfftelecay
constant obtained from the Noril'sk isochron.
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Figure 3. 80s/®0s measurements for a modem upper mantle
osmiridium, the carbonaceous chondrite Allende, and Noril'sk ore
1713-931. Shaded bands represenfthedm uncertainties for re-
peated measurements of the osmiridium and the ore.
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Figure 1. Pt*¥0s versus®®0s/*0s for Noril'sk, Siberia ore

samples. Inset shows expanded scale view of data for samples witfrigure 4. Predicted enrichments #i%s (upper) and®’Os

low Pt/Os. (lower) for the outer core relative kgs assuming early inner
core formation. In both isotopsystems intersection with
Noril'sk data gives similar values &s=17.5 £ 2.5..



